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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/DK99/00209 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1-41 as originally filed 

Claims, No.: 

1 -40 with telefax of 22/06/2000 

Drawings, sheets: 

1/10-10/10 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-40 

No: Claims 

Inventive step (IS) Yes: Claims 1 -40 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-40 

No: Claims 



2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Reference is made to the following document: 

D1: WO 95/10621 

- D1 reports the isolation of two Lactococcus lactis suppressor genes: the supD gene is 
a potential serine tRNA with anticodon CTA instead of CGA, acting as an amber 
suppressor only recognising amber codons (p 40, I 9-27); the supB gene is a glutamine 
tRNA with anticodon ATT instead of GTT or GTC, acting as an ochre suppressor able 
to recognise the UAA stop codon but also the amber stop codon UAG (p 46, I 2-16). 
Furthermore, it was possible to isolate a purine auxotrophic L. lactis mutant (DN209) 
from strain MG1363 containing a nonsense mutation suppressed by a plasmid (pFDi17) 
harboring the identified ochre suppressor expressed from a functional promoter (p 49, I 
6-29). The transformed strain was then able to growth in the absence of hypoxanthine 
in the medium (e.g. milk), revealing that this system based on the use of the suppressor 
gene as a marker can be applied for the long-term maintenance of plasmids during 
fermentation (p 50, I 8-23). 

Based on the ochre suppressor gene, a food grade cloning vector named pFG1 was 
built, consisting of the L. lactis citrate plasmid replication region, the supB gene and a 
synthetic polylinker with 1 1 unique restriction sites (p 52, I 1 1-20). Its functionality was 
proved by cloning the L lactis pepN gene leading to transformed bacteria displaying an 
increased lysine aminopeptidase activity (p 52, I 21-27). After successive growth on 
milk, a mutant plasmid conferring a faster growth to the transformed bacteria was 
isolated and named pFG1.1. The mutation is located in the promoter region of the supB 
gene (p 60, I 10-30), leading to its reduced expression. A mutant strain overcoming the 
light growth inhibition caused by pFG1 was also isolated (strain GH209). 
D1 also suggests to place the expression of the suppressor gene under the control of a 
regulatable promoter of interest, e. g. of the purD gene (p 65, I 26 - p 66, I 34) or to 
construct a strain having an amber mutation in another essential gene (p 68, I 4-23). 
Isolated pure cultures of a lactic acid bacterium comprising such a vector, preferably in 
a concentrated form (10 9 colony per gram), and compositions containing such a culture 
and a carrier are intended to be used as starter cultures in the preparation of dairy 
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products (p 16, I 7-p 17, I 31). 

1) Novelty : 

- D1 discloses the supD gene comprising a CUA anticodon and acting as an amber 
suppressor but not a derivative food grade vector. Therefore, claims 1 to 40 meet the 
requirements of Article 33.2 PCT. 

2) Inventive step : 

- The technical problem to be solved by the present invention as well as by D1, 
considered as the closest prior art, is to provide an alternative cloning system for stably 
maintaining a cloning plasmid in any lactic acid bacterium. 

- The solution disclosed in the present invention is the use of a food grade vector 
harboring an amber suppressor gene (e. g. supD) in strains having a compatible non- 
sense mutation in an essential gene (e. g. pyrF). 

- It was not inventive per se to replace in the food grade vector disclosed in D1 the 
ochre suppressor gene by the alternative suppressor gene cloned in D1 {supD). 
However, besides the fact that the amber suppressor gene selectively suppresses 
amber mutations, it is surprising that the resulting vectors can have the following 
advantageous properties: they are stable and they can have at least one of the 
properties, relative to their growth or metabolic capacities, cited in claim 1 (i to iii). 
These features (parameters) have to be incorporated in claim 1 since all the vectors 
having only the structural feature ("amber suppressor ... CUA anticodon") are not 
necessary advantageous: D1 e.g. shows that the growth rate of a strain transformed by 
such a vector can depend on the background of the strain itself or on the promoter of 
the suppressor gene. 

- Therefore, claims 1 to 40 are considered to fulfil the requirements of Article 33.3 PCT. 
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NEW CLAIMS, June 2000 

1 . A recombinant vector consisting essentially of lactic acid bacterial DNA, the 
10 vector comprising a gene coding for an amber suppressor which is a tRNA 

comprising the CUA anticodon and a replicon making the vector capable of 
replicating in a lactic acid bacterium, the vector having at least one of the following 
characteristics: 

15 <i) when it is present in Lactococcus Iactis strain FA4-1-1 (DSM 1 2086) having an 
amber mutation in the pyrF gene that is suppressive by the suppressor, it permits 
said strain to grow at 30°C at a doubling time of at the most 100 minutes in a 
minimal medium not containing pyrimidine sources; 

20 (ii) when it is present in a strain of Lactococcus Iactis FH CY-1 that has an amber 
mutation in the py^gene (strain CHCC4146, DSM 12109), the amber mutation 
being suppressive by the suppressor, it permits the strain to acidify milk under 
identical conditions at essentially the same rate of that of the parent strain (FH CY-1 , 
DSM 12087); 

25 

(iii) it permits the Lactococcus iactis FA4-1-1 strain to grow at 30°C in a minimal 
medium not containing pyrimidine sources at a doubling time which is less than that 
for the Lactococcus Iactis strain DN209 transformed with the vector pFG1 .1 (DSM 
12088), the pFGI.1 vector comprising a gene coding for a suppressor that is capable 
30 of suppressing the amber mutation in the DN209 strain, the transformed DN209 
strain growing under conditions identical to those for the FA4-1-1 strain, 

2. A vector according to claim 1 which has at least two of the characteristics (i> to 



(iii). 
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3. A vector according to claim 1 which has the characteristics (i) to (iii). 

4. A vector according to claim 1 wherein the gene coding for the suppressor is 
derived from the chromosome of a lactic acid bacterium. 

5 

5. A vector according to claim 4 wherein the gene coding .for a suppressor is under 
the control of a regulatable promoter. 

6. A vector according to claim 5 wherein the regulatable promoter is a promoter not 
10 naturally related to the gene. 

7. A vector according to claim 1 wherein the amber suppressor results from at least 
one change of nucleotide in an anticodon. 

15 8. A vector according to claim 7 wherein the suppressor has two or three changes of 
nucleotide. 

9. A vector according to claim 1 wherein the suppressor is a suppressor selected 
from the group consisting of a supD. supE, supF, supP, supU and a supZ suppressor. 



20 



10. A vector according to claim 1 wherein the replicon is derived from a Lactococcus 
tactis plasmid. 



1 1. A vector according to claim 1 that comprises at least one unique restriction site. 

25 

12. A vector according to claim 1 that comprises a multiple cloning site. 

13. A vector according to claim 1 which is a theta-replicating plasmid. 

30 14. A vector according to claim 1 which is stably maintained for at least 35 
generations in a lactic acid bacterium cultivated in a medium not containing 
pyrimidine sources. 
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15. A vector according to any of claims 1-14 which is selected -from the group 
consisting of pFG 1 00 deposited under the accession No. DSM 1 209 1 , a mutant, 
variant or derivative of pFG100, pFG200 deposited under the accession No. DSM 
12108 and a mutant, variant or derivative of pFG200, said mutants, variants or 

5 derivatives essentially having the characteristics of the respective vector from which 
they are derived. 

16. A vector according to claim 1 which comprises a gene coding for a desired gene 
product. 



10 



15 



17. A vector according to claim 16 wherein the gene product is a peptidase selected 
1rom the Qroup consisting of lysine-arninopeptidase, glutamyl-aminopeptidase, 
cysteine-aminopeptidase, iminopeptidase, X-prolyl-dipeptidyl aminopeptidase, 
endopeptidase, dipeptidase and tripeptidase. 

18. A vector according to claim 16 wherein the gene product confers bacteriophage 
resistance to a lactic acid bacterial host cell. 



19. A vector according to claim 16 wherein the gene product is a bacteriophage 
20 lysin. 

20. A vector according to claim 19 wherein the gene coding for the bacteriophage 
lysin is derived from the bacteriophage 0vML3 as contained in DN209/pFG7 
deposited under the accession No. DSM 12089. 



25 



21 . A vector according to claim 1 6 wherein the gene product is involved in nisin 
synthesis or nisin resistance. 



30 



22. A lactic acid bacterium comprising a vector according to any of claims 1-21 . 

23. A lactic acid bacterium according to claim 22 that comprises an amber mutation 
being suppressible by the nonsense amber suppressor. 
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24. A lactic acid bacterium according to claim 23 wherein the amber mutation is 
located on a replicon different from the one containing the gene coding for the 
nonsense suppressor. 

5 25. A lactic acid bacterium according to claim 22 wherein the suppressor is one 
suppressing a nonsense mutation which in the absence of a nonsense suppressor 
capable of suppressing the mutation, confers auxotrophy. 

26. A lactic acid bacterium according to claim 25 wherein the nonsense mutation is 
10 in a gene involved in the synthesis of pyrimidine nucleotides. 

27. A lactic acid bacterium according to claim 26 wherein the nonsense mutation is 
in a pyr gene. 

15 28. A lactic acid bacterium according to claim 22 which is selected from the group 
consisting of a Lactococcus sp., Streptococcus sp., Lactobacillus sp., Leuconostoc 
sp., Pedlococcus sp. and Bifidobacterium sp. 



20 



25 



29. A lactic acid bacterium according to claim 28 which is Lactococcus iactis, 

30. A lactic acid bacterium according to claim 29 which is Lactococcus Iactis subsp. 
Iactis strain FA4-1-1 containing pFG100, deposited under the accession No. DSM 
12091 or Lactococcus Iactis subsp. Iactis strain CHCC4146 containing pFG200, 
deposited under the accession No. DSM 12108. 

31 . A lactic acid bacterium according to claim 22 wherein the vector is stably 
maintained for at least 35 generations when it is cultivated in a medium not 
containing pyrimidine sources. 



30 32. An isolated pure culture of a lactic acid bacterium according to any of claims 22- 
31. 



33. A composition comprising an isolated pure culture of a lactic acid bacterium as 
defined in claim 32, and a carrier. 
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34. A composition according to claim 33 containing at least 10 & colony forming units 
of the lactic acid bacterium per g. 

5 35. A method of using a composition as defined in claim 33 as a starter culture in 
the preparation of a product selected from the group consisting of a dairy flavour, a 
product for cheese flavouring, a food product and a feed product. 

36. A method of stably maintaining a vector according to claim 1 in lactic acid 
10 bacterial host cells growing in a particular environment, comprising providing said 

host cells as nonsense mutant cells having lost the capability of growing in said 
environment, and transformed with the vector according to claim 1 containing a 
nonsense suppressor gene encoding a gene product restoring the capability of the 
nonsense mutant cells to grow in said environment whereby, if the vector is lost 
15 from the lactic acid bacterial cells, the cells will not grow. 

37. A method according to claim 36 wherein the nonsense mutant cells having lost 
the capability to grow are auxothrophic cells. 

20 38. A method according to cfaim 37 wherein the nonsense mutant cells have a 
mutation in a gene involved in the synthesis of nucleotides. 

39. A method according to claim 38 wherein the lactic acid bacterial host cells are 
pyr mutants. 



40. A method according to claim 36 wherein the environment is a material selected 
from the group consisting of milk, a vegetable material, a meat product, a must, a 
fruit juice, a wine, a dough and a batter. 
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The figure of the drawings to be published with the abstract is Figure No. 5 
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| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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CLAIMS 

1 . A recombinant vector consisting essentially of lactic acid bacterial DNA, the vector 
comprising a gene coding for a tRNA comprising an amber suppressor and a replicon 
5 making the vector capable of replicating in a lactic acid bacterium, the vector having at 
least one of the following characteristics: 

(i) when it is present in Lactococcus lactis strain FA4-1-1 (DSM 12086) having an amber 
mutation in the pyrF gene that is suppressive by the suppressor, it permits said strain to 

1 0 grow at 30°C at a doubling time of at the most 100 minutes in a minimal medium not 
containing pyrimidine sources; 

(ii) when it is present in a strain of Lactococcus lactis FH CY-1 that has an amber mutation 
in the pyrF gene (strain CHCC4146, DSM 12109), the amber mutation being suppressible 

1 5 by the suppressor, it permits the strain to acidify milk under identical conditions at 
essentially the same rate of that of the parent strain (FH CY-1, DSM 12087); 

(iii) it permits the Lactococcus lactis FA4-1-1 strain to grow at 30°C in a minimal medium 
not containing pyrimidine sources at a doubling time which is less than that for the 

20 Lactococcus lactis strain DN209 transformed with the vector pFG1 .1 (DSM 12088), the 
pFG1 .1 vector comprising a gene coding for a suppressor that is capable of suppressing 
the amber mutation in the DN209 strain, the transformed DN209 strain growing under 
conditions identical to those for the FA4-1-1 strain. 

25 2. A vector according to claim 1 which has at least two of the characteristics (i) to (iii). 

3. A vector according to claim 1 which has the characteristics (i) to (iii). 

4. A vector according to claim 1 wherein the gene coding for the nonsense suppressor is 
30 derived from the chromosome of a lactic acid bacterium. 

5. A vector according to claim 4 wherein the gene coding for a nonsense suppressor is 
under the control of a regulatable promoter. 

35 6. A vector according to claim 5 wherein the regulatable promoter is a promoter not 
naturally related to the gene. 
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I. A vector according to claim 1 wherein the amber suppressor results from at least one 
change of nucleotide in an anticodon. 

5 8. A vector according to claim 7 wherein the suppressor has two or three changes of 
nucleotide. 

9. A vector according to claim 7 or 8 wherein the suppressor comprises a CUA anticodon. 

10 10. A vector according to claim 9 wherein the suppressor is a suppressor selected from the 
group consisting of a supD, supE, supF, supP, supU and a supZ suppressor. 

I I . A vector according to claim 1 wherein the replicon is derived from a Lactococcus lactis 
plasmid. 

15 

12. A vector according to claim 1 that comprises at least one unique restriction site. 

13. A vector according to claim 1 that comprises a multiple cloning site. 

20 14. A vector according to claim 1 which is a theta-replicating plasmid. 

15. A vector according to claim 1 which is stably maintained for at least 35 generations in 
a lactic acid bacterium cultivated in a medium not containing pyrimidine sources. 

25 16. A vector according to any of claims 1-15 which is selected from the group consisting of 
pFG100 deposited under the accession No. DSM 12091, a mutant, variant or derivative of 
pFG100, pFG200 deposited under the accession No. DSM 12108 and a mutant, variant or 
derivative of pFG200, said mutants, variants or derivatives essentially having the 
characteristics of the respective vector from which they are derived. 

30 

17. A vector according to claim 1 which comprises a gene coding for a desired gene 
product. 

18. A vector according to claim 17 wherein the gene product is a peptidase selected from 
35 the group consisting of lysine-aminopeptidase, glutamyl-aminopeptidase, cysteine- 
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aminopeptidase, iminopeptidase, X-prolyl-dipeptidyl aminopeptidase, endopeptidase, 
dipeptidase and tripeptidase. 

19. A vector according to claim 17 wherein the gene product confers bacteriophage 
5 resistance to a lactic acid bacterial host cell. 

20. A vector according to claim 17 wherein the gene product is a bacteriophage lysin. 

21. A vector according to claim 20 wherein the gene coding for the bacteriophage lysin is 
10 derived from the bacteriophage 0vML3 as contained in DN209/pFG7 deposited under the 

accession No. DSM 12089. 

22. A vector according to claim 17 wherein the gene product is involved in nisin synthesis 
or nisin resistance. 

15 

23. A lactic acid bacterium comprising a vector according to any of claims 1-22. 

24. A lactic acid bacterium according to claim 23 that comprises an amber mutation being 
suppressive by the nonsense amber suppressor. 

20 

25. A lactic acid bacterium according to claim 24 wherein the amber mutation is located on 
a replicon different from the one containing the gene coding for the nonsense suppressor. 

26. A lactic acid bacterium according to claim 23 wherein the suppressor is one 

25 suppressing a nonsense mutation which in the absence of a nonsense suppressor capable 
of suppressing the mutation, confers auxotrophy. 

27. A lactic acid bacterium according to claim 26 wherein the nonsense mutation is in a 
gene involved in the synthesis of pyrimidine nucleotides. 

30 

28. A lactic acid bacterium according to claim 27 wherein the nonsense mutation is in a pyr 
gene. 
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29. A lactic acid bacterium according to claim 23 which is selected from the group 
consisting of a Lactococcus sp., Streptococcus sp., Lactobacillus sp. t Leuconostoc sp., 
Pediococcus sp. and Bifidobacterium sp. 

5 30. A lactic acid bacterium according to claim 29 which is Lactococcus lactis. 

31. A lactic acid bacterium according to claim 30 which is Lactococcus lactis subsp. lactis 
strain FA4-1-1 containing pFG100, deposited under the accession No. DSM 12091 or 
Lactococcus lactis subsp. lactis strain CHCC4146 containing pFG200, deposited under the 

10 accession No. DSM 12108. 

32. A lactic acid bacterium according to claim 23 wherein the vector is stably maintained for 
at least 35 generations when it is cultivated in a medium not containing pyrimidine sources. 

1 5 33. An isolated pure culture of a lactic acid bacterium according to any of claims 23-32. 

34. A composition comprising an isolated pure culture of a lactic acid bacterium as defined 
in claim 33, and a carrier. 

20 35. A composition according to claim 34 containing at least 10 5 colony forming units of the 
lactic acid bacterium perg. 

36. A method of using a composition as defined in claim 34 as a starter culture in the 
preparation of a product selected from the group consisting of a dairy flavour, a product for 

25 cheese flavouring, a food product and a feed product. 

37. A method of stably maintaining a vector according to claim 1 in lactic acid bacterial host 
cells growing in a particular environment, comprising providing said host cells as nonsense 
mutant cells having lost the capability of growing in said environment, and transformed with 

30 the vector according to claim 1 containing a nonsense suppressor gene encoding a gene 
product restoring the capability of the nonsense mutant cells to grow in said environment 
whereby, if the vector is lost from the lactic acid bacterial cells, the cells will not grow. 

38. A method according to claim 37 wherein the nonsense mutant cells having lost the 
35 capability to grow are auxothrophic cells. 
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39. A method according to claim 38 wherein the nonsense mutant cells have a mutation in 
a gene involved in the synthesis of nucleotides. 

5 40. A method according to claim 39 wherein the lactic acid bacterial host cells are pyr 
mutants. 



10 



41. A method according to claim 37 wherein the environment is a material selected from 
the group consisting of milk, a vegetable material, a meat product, a must, a fruit juice, a 
wine, a dough and a batter. 



